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We acknowledge the originators of sequences in GISAID (www.gisaid.org): National Institute 
for Viral Disease Control and Prevention, China, Institute of Pathogen Biology, Chinese 
Academy of Medical Sciences, Peking Union Medical College, China, and Wuhan Jinyintan 
Hospital Wuhan Institute of Virology, Chinese Academy of Sciences, China). We 
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We use the term “SARS-related Coronavirus” to include the SARS virus as well as the clade 
of betacoronaviruses known to be associated with (mainly) rhinolophid bats across the 
Palearctic. The latest taxonomy classifies these viruses in a subgenus termed Sarbecovirus. 
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Background 

We used known SARS- and SARS-related coronaviruses (bat viruses from our own studies 
as well as literature sources) to generate a non-redundant alignment (excerpts shown in 
Annex). We designed candidate diagnostic RT-PCR assays before release of the first 
sequence of 2019-nCoV. Upon sequence release, the following assays were selected based 
on their matching to 2019-nCoV as per inspection of the sequence alignment and initial 
evaluation (Figures 1 and 2). 


All assays can use SARS-CoV genomic RNA as positive control. Synthetic control 
RNA for 2019-nCoV E gene assay is available via EVAg. Synthetic control for 2019- 
nCoV RdRp is expected to be available via EVAg from Jan 21st onward. 


First line screening assay: E gene assay 
Confirmatory assay: RdRp gene assay 


Orf1a Orf1ab S EM N 
MN908947 Wuhan-Hu-1 


NC_004718 SARS-CoV 





= Eu =p m <a 
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RdRp E 


Figure 1 relative positions of amplicon targets on SARS-CoV an 2019-nCoV genome. ORF: 
open reading frame; RdRp: RNA-dependent RNA polymerase. Numbers below amplicon are genome 
positions according to SARS-CoV, NC_004718. 


Materials and assay formulation 


Clinical samples and CoV cell culture supernatants 

Respiratory samples were obtained during 2019 from patients hospitalized at Charite 
medical center and tested by the NxTAG® Respiratory Pathogen Panel (Luminex) or in 
cases of MERS-CoV by the MERS-CoV upE assay as published before (1). 


Cell culture supernatants from typed coronaviruses were available at our research and 
clinical laboratories. The typed avian influenza virus RNA (H5N1) was obtained from the 
German Society for Promotion of Quality Assurance in Medical Laboratories (INSTAND) 
proficiency testing panels. RNA was extracted from clinical samples by using the MagNA 
Pure 96 system (Roche) and from cell culture supernatants by the viral RNA mini kit 
(Qiagen). 


Assay design 

For oligonucleotide design and in-silico evaluation we downloaded all complete and partial (if 
>400 nucleotides) SARS-related virus sequences available at GenBank by January ‘st, 
2020. The list (n=729 entries) was manually checked and artificial sequences (lab-derived, 
synthetic etc.), as well as sequence duplicates removed, resulting in a final list of 375 
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sequences. These sequences were aligned and the alignment used for assay design. The 
alignment was later complemented by sequences released from the Wuhan cluster. All 
presently release sequences match the amplicons (Figure 2). An overview of oligonucleotide 
binding sites in all unique sequences of bat-associated SARS-related viruses is shown in the 
appendix. 


pSARS- 

RdRP gene pSARS-F IS Sd pSARS-R 

Ean 2 ee ARS 
WH-Human_1|China|2019-Dec GTGAAATGGTCATGTGTGGCGG CCAGGTGGAACCTCATCAGGAGATGC TATGCTAATAGTGTTTTTAACATTTG 
BetaCoV/Wuhan/IPBCAMS-WH-01/2019/EPI_ISL_402123 ERE EEE A NA le CRIA ESA E EA AAA A RARAS AAA AR TE STR ETA A OA AA E O O AAA AIN 
O NEON IL 7 a a a A | N AS cae AA eae ees A RE AO A A RA AS 
BetaCoV/Wuhan/IVDC-HB-04/2020|EPI_LISL_402120 wt te tt ee enano moe nite ana ao menens ene e soson wid wue s soes oos ocle ç mea snaa sio mnre naana sanas ooops 
Ban COV aa VOC- HBOS EPIS LAOA (mareas aca e AO. AA A eee E ee E S als o a EN ek ie 
BetaCoV/Wuhan/WIVO4/2019|EPILISL_402124 — wt ee ewe we wee ee we ww ee ee 0 0... ......................... sees eee eee ene een see ieas Ia 
Mg772933 Bat SARS-related CoV (bat-SL-CoVZC45) eee SiGe a nate sr a a tener le x Ao. "chiar yt Cet Id O a eC Gin + ¿as ste Cia 
NC_004718 Human SARS-related CoV (e.g. Frankfurt 1) pend site O ba R BMele ete Wf laa ates E E A Aaa a Cte A A shale CAR AN 
NC_014470 Bat SARS-related CoV (BM48-31/BGR/2008) > + + + - + + +. + + For ad a | A ‘<r cee Ceo A AN Oia ee 

E_Sarbeco_F E_Sarbeco_P E_Sarbeco_R 

E gene A E E) 
WH-Human_1|China|2019-Dec ACAGGTACGTTAATAGTTAATAGCGT ACACTAGCCATCCTTACTGCGCTTCGATTGTGTGCGTACTGCTGCAATAT 
BetaCoV/Wuhan/IPBCAMS-WH-01/2019JEPI_ISL_402123 «= 6 et ee ee ee ee ee ee 
BetaCoV/Wuhan/IVDC-HB-01/2019|/EPIISL_402119 iw tt ee te ee ee ee 
BetaCoV/Wuhan/IVDC-HB-04/2020|EPI_ISL_402120 e tt ee ee ee ee 
AAA Re cca es lls sale ce ed da ie Thien abel eae? RR eee emis awe ence ane ean a oes EA 
BetaCoV/Wuhan/WIVO4/2019|EPLISL_ 402124 — tt tt tt ee te ee ee eet ew eee ee e... ........ ..........«.. . .......—.1..«..«..«. o... ..«............ 
Mg772933 Bat SARS-related CoV (bat-SL-CoVZC45) it tt tt ee ee es 
NC_004718 Human SARS-related CoV (e.g. Frankfurt 1) MATO Sate (aa Noe a, lek. ee ae aed See || NA eV cer ies Ble) daa a anal 0 a cae A ole? ine as wee! ae da marae! ela: ele ie cals 
NC_014470 Bat SARS-related CoV (BM48-31/BGR/2008) a Wi Gavia: sive: a a Sats: enya taller, eile (einer ier ove as ds ls hele at a as a as A a a to e 


Figure 2 Partial alignments of oligonucleotide binding regions. Panels show six available 
sequences of 2019-nCoV, aligned to the corresponding partial sequences of SARS-CoV strain Frankfurt 
1, which can be used as a positive control for all three RT-PCR assays. The alignment also contains the 
most closely-related bat virus (Bat SARS-related CoV isolate bat-SL-CoVZC45, GenBank 

Acc.No. MG772933.1) as well as the most distant member within the SARS-related bat CoV clade, 
detected in Bulgaria (GenBank Acc. No. NC_014470). Dots represent identical nucleotides compared to 
sequence Wuhan-Hu 1. Substitutions are specified. More comprehensive alignments in the Appendix. 


Real-time reverse-transcription polymerase chain reaction 

All assays used the same conditions. Primer and probe sequences, as well as optimized 
concentrations are shown in Table 1. A 25-ul reaction was set up containing 5 ul of RNA, 
12.5 ul of 2 X reaction buffer provided with the Superscript III one step RT-PCR system with 
Platinum Tag Polymerase (Invitrogen; containing 0.4 mM of each deoxyribonucleotide 
triphosphates (dNTP) and 3.2 mM magnesium sulfate), 1 ul of reverse transcriptase/Taq 
mixture from the kit, 0.4 ul of a50 mM magnesium sulfate solution (Invitrogen — not provided 
with the kit), and 1 ug of nonacetylated bovine serum albumin (Roche). All oligonucleotides 
were synthesised and provided by Tib-Molbiol, Berlin. Thermal cycling was performed at 
55°C for 10 min for reverse transcription, followed by 95°C for 3 min and then 45 cycles of 
95°C for 15 s, 58°C for 30 s. 
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Table 1. Primers and probes 


Optimized concentrations are mol per liter of final reaction mix. 

(e.g., 1.5 microliters of a 10 micromolar (uM) primer stock solution per 25 microliter (ul) total reaction volume yields a final 
concentration of 600 nanomol per liter (nM) as indicated in the table) 

-note that standard, non-optimized reaction conditions as indicated by suppliers of one-step RT-PCR kits will generally yield 
sufficient sensitivity- 


Assay/ Oligonucleotide Sequence (5'-3”) Comment 
Use ID 


RdRP RdRP_SARSr-F2 GTGARATGGTCATGTGTGGCGG use 600 nM per reaction 
gene 
A RdRP_SARSr-R1 CARATGTTAAASACACTATTAGCATA use 800 nM per reaction 


RdRP_SARSr-P2 FAM-CAGGTGGAACCTCATCAGGAGATGC- Specific for 2019-nCoV, will not detect SARS- 
BBQ CoV 
use 100 nM per reaction and mix with P1 


RdRP_SARSr-P'1 FAM- Pan Sarbeco-Probe, will detect 2019-nCoV, 
CCAGGTGGWACRTCATCMGGTGATGC- SARS-CoV and bat-SARS-related CoVs 
BBQ use 100 nM per reaction and mix with P2 


E Sarbeco F1 ACAGGTACGTTAATAGTTAATAGCGT use 400 nM per reaction 
A E _Sarbeco_R2 ATATTGCAGCAGTACGCACACA use 400 nM per reaction 


E Sarbeco P1 FAM-ACACTAGCCATCCTTACTGCGCTTCG- use 200 nM per reaction 
BBQ 


W is A/T; R is G/A; M is A/C ; FAM, 6-carboxyfluorescein; BBQ, blackberry quencher 





Technical sensitivity testing 


Preliminary assessment of analytical sensitivity for RdRp assay. 


We tested purified cell culture supernatant containing SARS-CoV strain Frankfurt-1 
virions grown on Vero cells, and quantified by real-time RT-PCR assay as described in 
Drosten et al. (2) using a specific in-vitro transcribed RNA quantification standard. The 
results are shown in Figure 3. All assays are highly sensitive. 
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A. First line assay: E gene 
Technical limit of detection (LOD) = 
5.2 RNA copies/reaction, at 95% hit 
rate; 95% Cl: 3.7-9.6 RNA 
copies/reaction. 














B. Confirmatory assay: RdRP gene 
Technical LOD = 3.8 RNA 
copies/reaction, at 95% hit rate; 95% 
Cl: 2.7-7.6 RNA copies/reaction. 











Figure 3. A, E-gene assay, B, RdRp gene assay. X-axis shows input RNA copies per reaction. 
Y-axis shows positive results in all parallel reactions performed, squares are experimental data points 
resulting from replicate testing of given concentrations (x-axis) in parallels assays (8 replicate 
reactions per datum point). The inner line is a probit curve (dose-response rule). The outer dotted 
lines are 95% confidence intervals. 


RdRp assay sensitivity with single probe application using the assay variant that only 
contains the 2019-nCoV specific probe. 


SARS _2019-nCoV 


Ampliifecetes Curves Ampiticarios Curves 





Figure 4. Preliminary experiment comparing single probe assay for SARS-CoV (probe 
RdRP_SARSr-P1, left panel) with single probe assay for 2019-nCoV (probe RARP_SARSr- 
P2, right panel). Note that the fluorescent signal in these assays is suboptimal due to the use 
of PCR-generated targets. 
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Breadth of detection 


To show that the assays will detect other bat-associated SARS-related viruses, we tested 
bat-derived fecal samples available from Drexler et al., (3) und Muth et al., (4) using the 
novel assays. 


KC633203, Betacoronavirus BtCoV/Rhi_ eur/BB98-98/BGR/2008 
KC633204, Betacoronavirus BtCoV/Rhi_ eur/BB98-92/BGR/2008 
KC633201, Betacoronavirus BtCoV/Rhi_ bla/BB98-22/BGR/2008 
GU190221 Betacoronavirus Bat coronavirus BR98-19/BGR/2008 
GU190222 Betacoronavirus Bat coronavirus BM98-01/BGR/2008 
GU190223, Betacoronavirus Bat coronavirus BM98-13/BGR/2008 


All samples were successfully tested positive by the E gene assay. Detection of these 
relatively distant members of the SARS-related CoV clade suggests that all Asian viruses 
are likely to be detected. 


Specificity testing 


1. Chemical stability 

To exclude non-specific reactivity of oligonucleotides among each other, both assays were 
tested 40 times in parallel with water and no other nucleic acid except the provided 
oligonucleotides. In none of these reactions was any positive signal detected. 


2. Cross-reactivity with other coronaviruses 

Cell culture supernatants containing human coronaviruses (HCoV)-229E, -NL63, -OC43, and 
-HKU1 as well as MERS-CoV were tested in all three assays (Table 2). For the non- 
cultivable HCoV-HKU1, supernatant from human airway culture was used. Virus RNA 
concentration in all samples was determined by specific real-time RT-PCRs and in-vitro 
transcribed RNA standards designed for absolute viral load quantification. 
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Table 2. Cell-culture supernatants tested by all assays 


Cell culture Cell culture supernatants | Tested concentration = concentration 


Human coronavirus NL63 4x10“9 RNA copies/ml No reactivity with any of three 
assays 


Human coronavirus 229E 3x10%9 RNA copies/ml No reactivity with any of three 
assays 


_ i i 


Betacoronavirus 1 1x10“10 RNA copies/ml No reactivity with any of three 
(strain HCoV-OC43) assays 


Human coronavirus HKU‘ 1x10“5 RNA copies /ml No reactivity with any of three 
(HCOV-HKU1) assays 


Middle East respiratory syndrome-related 1x10%8 RNA copies/ml No reactivity with any of three 
coronavirus assays 
(strain EMC/2012) 
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3. Tests of human clinical samples previously tested to contain respiratory viruses 


Both assays were applied on human clinical samples from our own diagnostic services, 
previously tested positive for the viruses listed in Table 3. All tests returned negative results. 


Table 3. Tests of known respiratory viruses and bacteria in clinical samples 


Clinical samples with known viruses Number of 
samples tested 


HCoV-HKU1 
HCoV-0C43 
HCoV-NL63 


HCoV-229E 


Influenza A (H1N 1/09) PB 

Influenza A (H3N2) 

Influenza A(HSN1) 

Respiratory syncytial virus (A/B) a A 

Total clinical samples 
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Annex: 


RdRP_SARSr-P2 


RdRP_SARSr_Oligos GTGARATGGT 


TTAACATYTG 
RdRi y 


Ge: 


WH-Human_1 | China | FOME  .  — |. ~-  — ARA A CF Cheol ew fee A AA OI e ASA e a Sie eh © SN eles fete ceils Wile O ee 
BetaCoV/Wuhan/IPBCAMS-WH-01/2019EPL_ISL.402123 HB «o. ..«..o...o...oo..ommosorors sar flor arar aaffosooommooos oo s$coosos sa some. o. .—.+..... 
BetaCoV/Wuhan/IVDC-HB-01/2019|EPI_ISL_402119 Be eh ee we ee we ee ee ew em e eee ee eee ee Ce reece ee Were e rm ooo Pr ro 
BetaCoV/Wuhan/IVDC-HB-04/2020/EPLISL.402120 tt ee ee em ee ee eee eee emer eee ere eee Ce reer eee Were rer mamr ees soso Paro. ....... 
BetaCoV/Wuhan/IVDC-HB-05/2019| EPI_ISL_402121 et ooo a ee me ee ee ee emer ee ee eee err reer eee Mere rm rere reserve eee Ter rr rro 
BetaCoV/Wuhan/WIV04/2019|EPI_ISL_402124 ee ee ee ee em ee ee ee ee ee ee ee ee Aer eee meee eee eee ee Pr eens 
NC_004718 (SARS coronavirus, complete genome) ate: eee a Gide ellis a (otto od) ermal as Memes, =) a. Gu es. A AAA ese) mate as e Cee 6) leita. eis eis Let lel on mice 
DQ022305 (Bat SARS coronavirus HKU3-1, complete genome) ES Re A AA A ANA AAA AO AA EAS IRA AA AAA © SE OC we) OA AAA a A 
AB889995 (SARS bat coronavirus RdRp gene for RNA dependent RNA polymerase, p... °° °° ots est eee soso ee emo st cee eee ee eee ea eee nee .sorsssmms.a <s$ coronas faro...” a... 
AB889998 (SARS bat coronavirus RdRp gene for RNA dependent RNA polymerase, Po. mie aaa as a SR A a os a a mite la mice a aaa a a aa aaa 
DQ41 2043 (Bat SARS coronavirus Rm1, complete OR AC RATE E O 5 « Bein Ma a ee AR A A ie AT lm 
JX993987 (Bat coronavirus Rp/Shaanxi201 ME comp! ete genome) A A AE RIA AAA a a OA AA NA OA E AAN TIAS a AE A A eh eA BOR Oe AAA A 
KF294442 (SARS-related bat coronavirus isolate Longquan-4 RNA-dependent RNA DOS. + + aane ane a a e ceca ed a a a a a sis) e a a e ss 
KF294455 (SARS-related bat:coronavirus isolate Anione-111 orflab polyproteinand.. ze sree e a e e e e e a a a e a a a ss e a eo 8 
KF294456 (SARS-related bat coronavirus isolate Jiyuan-331 orflab polyprotein gene, ... **** ccc ttt rss A A A AA O O A 
KJ473811 (BtRFBetaCoVAL2012, complete genome} FHF FN eH we ee eA mms caro n$ ro6ninÓnn +... +... morflor. so... +... .«... ....... 
Kj47381 3 (BtRf-BetaCoV/SX2013, complete genome) Se ROA OUR Ble. ao aaa E EA URI LAA NARA O AA a as O Ra E ene Cele 6 ilu 
KJ473814 (BtRs-BetaCoV/HuB2013, complete genome) i . Cy ae ee Saat A a Ca 
KU973690 (SARS-related coronavirus isolate F29 RARP mRNA, partial cds) «+++ ++++........0.0.o0ofoc=omosr9 mr» os s$S$$sS$sSs$>S$SSS$orss ams. . os$pss$pS$.ooo.++ssS.s... 
MG772846 (Bat SARS- IKE coronavirus Isolate. Dat-ol-COVDXGSO RNA-deperndeont RIMA. 2.2) 2 oazecen > lodo ee te) cele) ie! (87 e ce erie laa lalala e lela neve aeae ee eleve (is oe a meena! Safle eel e a e e eee eo ee ea a 
MG77/2349 (Bat SARS-like coronavirus Solace Dat-SE-COVDACOS RNA-dependentRIVA.... =<or sores Die ate (eee dae alce io dopado. MOL REA acia ae rentes o seve, eta ARA OR 
MG772862 (Bat SARS-like coronavirus isolate bat-SL-CoVZ2_1 13 RNA-dependent RIA. aso aaa aie ia Ge ese cel een a meyer Key a e € ORDER A A a a Bd lr ARANA ae eat AAA AOS 





MG772867 (Bat SARS-like coronavirus isolate bat-SL-CoVZ2_99 RNA-dependent RNA Lo! eee a eine A 6. ea 6) Ore.) ee’ @ en boo ie an TC 6) 0 ere) OA a fe ere POC AO TA OR IRA oe 6S 6. ow) IR E 8 @ fe), Se) ea) a ee 
MG772870 (Bat SARS-like coronavirus isolate bat-SL-CoVZ2_76 RNA-dependentRNA... +. tt mm es IR ee ol AE gt ec ol A ERE TNA RO A oat SE oa 
MG772879 (Bat SARS-like coronavirus isolate bat-SL-CoVZ2_46 RNA-dependent RNA wis a as Seer E AAA Kee a AE Oe AO SAEED FLSA KERR A OA a OF RRO a O S r AE O AE A SE, 
MG772886 (Bat SARS-like coronavirus isolate bat-SL-CoVZ2_8 RNA-dependent RNA p... ee ORO aie Oe OA CA Y E ASE O OM A Oe A ee eee. A A A A ae MA II PO AN A A E 1 ee Oe Ce) A ee eae ee ce Ol we 
MG772391 (Bat SARS-like coronavirus isolate bat-SE-CoVZ2=1 RNA dependent RNA Dia. <A eneee sien ete ade e necia ets da eee de ea daa qeda e ae faire eee ets 
MG772903 (Bat SARS-like coronavirus isolate bat-SL-CoVZXC44 RNA-dependent PNA. She. A OO A AA CODINA IRA AREA AA O A a ARA OA AAA a aa 
MG772933 (Bat SARS-like coronavirus isolate bat-SL-CoVZC45, complete genome) Ba: RT @) ORO A el Pele ene OO ANA CoO a ee eRe Re A ee AO AC CA A MON E A Re AE EN 
MG772934 (Bat SARS-like coronavirus isolate bat-SL-CoVZXC21, complete genome) -""* "ttt ttt tt ttt ttt mms a E A Pk 
KY352407 (Severe acute respiratory syndrome-related coronavirus strain BtKY72,co.. «ss cst ttt tt tt tm URSS Eo EL Ns ATA A E a UA A A: 
NC_014470 (Bat coronavirus BM48-31/BGR/2008, complete genome) LO MAA A sles T oe A A FO Meee A E 18 Cc re 2 Be oe a CT Pett A oe ce AAA es OR Pe A es me A ee A TO ee 
KC633199 (Betacoronavirus BtCoV/Rhi_fer/It17/ITA/2009 RNA-dependent RNA polym... ss ss ttt tt tt mm es is Sie es anes e ss Wiad Seren ES /ahh weenie ENE IIA 
KC633200 (Betacoronavirus BtCoV/Rhi_fer/It2/1TA/2009 RNA-dependent RNA polyMe... +... tt mm ts a os end a IS WETS caress’ secs 
KC633202 (Betacoronavirus BtCoV/Rhi_eur/BB99-04/BGR/2009 RNA-dependent RNA (SOS eee O OS wee eee O OR ew A Tee A 4 E EI O ne A DATE A a AO OO AURORA AAA AAA 
KC633203 (Betacoronavirus BtCoV/Rhi_eur/BB98-98/BGR/2008 RNA-dependent RNA ... cc OA E E INE NOE ES E US Aa PEN es 
KC633206 (Betacoronavirus BtCoV/Rhi_fer/It15/ITA/2009 RNA-dependent RNA polym... «ss ssc ttt tt tm es Ai E T aoaea lg O op eae ee de Gae [et ma gee a bg 
KC63321 1 (Betacoronavirus BtCoV/Rhi_hip/RO7-09/SPA/2010 RNA-dependent RNA Dis 1400 D ¢ OA AAA 60 AAA AAA es € E A A A A A A AA E A IR A CT Ke 
KC63321 3 (Betacoronavirus BtCoV/Rhi_hip/R46-03/SPA/2010 RNA-dependent RNA Pp... aa Eee ae Saye IAE OEA A ERA ee 08 C S&S (Oso MERA EA EA Aaa T OEA AE eS SOO A ee ya AA 
KC633220 (Betacoronavirus BtCoV/Rhi_hip/Slo52/5LO/2009 RNA-dependent RNA pol... s**t ttt ttt o Gar AS A IS O e meres s Gris O 254) iene ps, IS 


E_Sarbeco_assay ACAGGTACGTTAATAGTTAATAGCGT - -ACACTAGCCATCCTTACTGCGCTTCG--TGTGTGCGTACTGCTGCAATAT 
ABE AA CEA AA IS Qo Eee) arbe R 


WH-Human_1 | China | VOTE A FSS 8 e A a ee eS a A A E he a) wm wie ATSR a a O O ee OR A MONA 
BetaCoV/Wuhan/IPBCAMS-WH-01/2019| EPI_ISL_402123 mm ee ee ee ee ee ee eee AT Bias O ae aioe sy eae 
BetaCoV/Wuhan/IVDC-HB-01/2019 | EPI_ISL_4021 ID a E A A A A AA A A A O AR ERA EA AA a AT A EAN EA ÍA E N 
BetaCoV/Wuhan/IVDC-HB-04/2020 | EPI_ISL_4021 O AAA AAA A AA AE a RA A A AAA A APA AS AI AA A AA NA 
BetaCoV/Wuhan/IVDC-HB-05/2019 | EPI_ISL_4021 a FRB, REELS AS 9) 8: O OE OO O RA E OS E ROO OS IR OR E E ie E II OR O O OR OS aT 
BetaCoV/Wuhan/WIV04/2019|EPLISL402124 0 me ee POT so) se A A O sees 
NC_00471 8 (SARS coronavirus, complete genome) Sete wow ele Rew Tew UR RAR Ra E CAGE SLED a Sree O wwe o A ATI A Sie wn mew oe 
EU371564 (SARS coronavirus BJ1 82-12, complete genome) as ae e a a e Ganas ar ae SUS A ia taa ea AS AT ae shave: Es 
AY559095 (SARS coronavirus Sin847, complete A A 7 EEES RO OSO COA O Mies e a ae a a aa a aa AT aa a a as 
FJ882956 (SARS coronavirus ExoN1 isolate P3pp53, complete genome) cine aaa aaa one aaa a la Sonia a Senne isl aaa as aia alas a A as aa aja Ea oe 
882960 (SARS coronavirus EXxoN 1 sorte P2ppadicommete genome), EPR a a e a a e ee a siete) ‘sis A sees GE paias 
FJ882961 (SARS coronavirus MA15 isolate P3pp5, complete genome) ttt tt ee ee eee Tims ells a hie te, Shs yee a ee ee ea 
60153543 (Bat SARS coronavirus HKUS-6, complete genome) RN eleso eee sos PE Sate in SRN Cee id casta ads Pyle sh gel SS als ASA 
KY352407 (Severe acute respiratory syndrome-related coronavirus strain BtKY72, compl... o's ttt ttt tt ttt tt o Toe Sissies: a a des aishe siy A rs ee de uo e SS 
NC_014470 (Bat coronavirus BM48-31/BGR/2008, complete genome) A A sie Sek eases ones wus). e ae ene in tm CSS Sree as eds tes wis AMES e Era ds eisine ans ete 


Annex figure. Non-redundant alignments of SARS-related CoVs focused on oligonucleotide 
binding sites of all assays (top to bottom: RdRp, E, N). Viruses not present in these 
alignments have been removed because their binding sites are 100% identical to one of the 
members of the alignment. (*--%) means sequence gaps not covered by oligonucleotides. 
Note that these alignments contain only one sequence of 2019-nCoV while Figure 2 above 
contains all presently released sequences. We will fuse this into one figure. 
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Workflow Protocol 


1. First line screening assay 


E assay: 
MasterMix: Per reaction 
H20 (RNAse free) 2.6 ul 
2x Reaction mix* 12.5 pl 
MgSO4(50mM) 0.4 ul 
BSA (1 mg/ml)** 1 pl 
Primer E_Sarbeco_F1 (10 1 ul ACAGGTACGTTAATAGTTAATAGCGT 
UM stock solution) 
Primer E_Sarbeco_R2 (10 1 ul ATATTGCAGCAGTACGCACACA 
UM stock solution) 
Probe E_Sarbeco_P1 (10 0.5 ul FAM-ACACTAGCCATCCTTACTGCGCTTCG-BBQ 
UM stock solution) 
SSIII/Taq EnzymeMix* 1 ul 
Total reaction mix 20 ul 
Template RNA, add 5 HI 
Total volume 25 Ul 


* Thermo Fischer/Invitrogen: SuperScriptlll OneStep RT-PCR System with Platinum® Taq DNA 


Polymerase 
** MgSO4 (50 mM) [Sigma], This component is not provided with the OneStep RT-PCR kit 
*** non-acetylated [Roche]. 


Cycler: 
55°C 10 
94°C 3 
94°C 15” 
58°C 30” |45x 


If assay No 1 is positive, continue to assay No 2. 
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2. Confirmatory assay 


RdRp assay: 
MasterMix: Per reaction 
H20 (RNAse free) 0.6 ul 
2x Reaction mix* 12.5 pl 
MgS0O4(90mM) 0.4 ul 
BSA (1 mg/ml)** 1 pl 
Primer RARP_SARSr-F2 1.5 pl GTGARATGGTCATGTGTGGCGG 
(10 uM stock solution) 
Primer RdRP_SARSr-R1 2 ul CARATGTTAAASACACTATTAGCATA 
(10 uM stock solution) 
Probe RARP_SARSr-P1 0.5 ul FAM-CCAGGTGGWACRTCATCMGGTGATGC-BBQ 
(10 uM stock solution) 
Probe RdRP_SARSr-P2 0.5 ul FAM-CAGGTGGAACCTCATCAGGAGATGC-BBQ 
(10 uM stock solution) 
SSIII/Tag EnzymeMix* 1 ul 
Total reaction mix 20 ul 
Template RNA, add 5 HI 
Total volume 25 Ul 


* Thermo Fischer/Invitrogen: SuperScriptlll OneStep RT-PCR System with Platinum® Taq DNA 
Polymerase 

** MgSO4 (50 mM) [Sigma], This component is not provided with the OneStep RT-PCR kit 

*** non-acetylated [Roche]. 


Cycler: 
55°C 10 
94°C 3 
94°C 15” 
58°C 30” |45x 


If assay No 2 is positive, continue to assay No 3. 


Berlin, Jan 17th, 2020 


3. Discrimatory assay 


RdRp assay: 
MasterMix: Per reaction 
H20 (RNAse free) 1.1 yl 
2x Reaction mix* 12.5 pl 
MgS0O4(90mM) 0.4 ul 
BSA (1 mg/ml)** 1 pl 
Primer RARP_SARSr-F2 1.5 ul GTGARATGGTCATGTGTGGCGG 
(10 uM stock solution) 
Primer RARP_SARSr-R1 2 ul CARATGTTAAASACACTATTAGCATA 
(10 uM stock solution) 
Probe RdRP_SARSr-P2 0.5 ul FAM-CAGGTGGAACCTCATCAGGAGATGC-BBQ 
(10 uM stock solution) 
SSIII/Tag EnzymeMix* 1 ul 
Total reaction mix 20 ul 
Template RNA, add 5 HI 
Total volume 25 Ul 


* Thermo Fischer/Invitrogen: SuperScriptlll OneStep RT-PCR System with Platinum® Taq DNA 


Polymerase 
** MgSO4 (50 mM) [Sigma], This component is not provided with the OneStep RT-PCR kit 
*** non-acetylated [Roche]. 


Cycler: 
55°C 10 
94°C 3 
94°C 15” 
58°C 30” |45x 


Assay No 3 is specific for 2019-nCoV 


Note: Other generic real-time RT-PCR reagents can be used for all assays. In this case, use 
oligonucleotides at concentrations indicated. If using Light Cycler instrument with glass 
capillaries, use Light Cycler-specific reagents or add BSA as indicated in the detailed 
documentation above. 


